myocardium as well as the different primary tumours giving rise to myocardial metastases. Series that are thoroughly investigated generally reveal a higher incidence, and Willis (1952) considers that inadequate examination is responsible for the opinion that myocardial metastases are rare.
Not all investigators distinguish between true embolic metastases and tumours invading the heart from the lung or mediastinum. In some instances pericardial metastases are included.
It is difficult to diagnose myocardial metastases by electrocardiography. Hanfling (1960) concludes, for instance, that "there are no diagnostic patterns . . .", while the New York Heart Association's 6th edition of Nomenclature and Criteria for Diagnosis notes concerning myocardial metastases that "electrocardiographic abnormalities, especially inversion of the T wave and persistent displacement of the S-T junction and segment, are occasionally observed in the presence of tumours in the ventricular myocardium". On the subject of pericardial metastases it is noted that "the electrocardiogram may display nonspecific abnormalities ....". On the other hand, there is also a large number of reports on myocardial metastases diagnosed in vivo. An extensive review has been compiled by Hurst and Cooper (1955) .
Our records contain a large homogeneous series of cases in which the pathological anatomy has been thoroughly examined. This has prompted a study of the incidence and localization of myocardial metastases for various primary tumours as well as the extent to which they could be demonstrated by electrocardiography. The retrospective nature of this material makes it difficult to assess from a purely clinical point of view.
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SUBJECTS AND METHODS
During the period 1958-65 a total of 10,160 necropsies was performed at Malmo General Hospital. It was found that 3481 of these patients had 3801 carcinomas between them, of which 2595 (68%) had metastasized.
The myocardium had been sectioned and examined macroscopically in all cases, while at least one section had also been studied histologically. Cases of continuous overgrowth to the heart are not included, neither are metastases confined to the pericardium.
The 2595 carcinomas with metastases included 122 cases involving the myocardium. Electrocardiograms were available for 37 of these 122 cases, recordings having been made less than one month before death in 25, and within 2-3 months in the other 12.
The diagnostic value of the cardiogram was tested by one of us (J.S.) examining these 37 cardiograms mixed at random with "controls " consisting of cardiograms from 41 patients from the total material of carcinomas without myocardial metastases. The age of the patients was known to the reader of the cardiograms, and the "controls" were matched as to age with the patients having myocardial metastases. The electrocardiograms were classified under three headings; no, slight, and strong suspicion of metastases. The examiner was therefore fully aware that roughly half of the cases had myocardial metastases, and consequently even minor changes in the curves were no doubt regarded with considerably greater suspicion than is the case with a routine analysis. Since there are no specific electrocardiographic changes generally considered to indicate myocardial metastasis, admittedly negative and non-specific criteria had to be adopted. All changes were considered including arrhythmias and QRS and ST-T abnormalities. Taking the age of the patient into account, the cardiogram was judged as indicating a suspected metastasis if there was any type of change that deviated at all from those usually regarded as characteristic of ischaemic heart disease. If ST-T abnormalities indicating pericardial involvement were present, the electrocardiogram was classified as giving suspicion of metastases. As expected, the patients tended to be elderly, the mean age for the 37 being 69 years, and only 24 per cent of them were less than 60 years of age. give the frequency of myocardial metastases among all the tumours (even non-metastasizing) in each group, the percentage number of tumours that metastasized at all among the various primary tumours, and the degree of metastasization (the average number of lymph node stations and other organs with metastases among metastasizing tumours). Metastases were observed macroscopically in 101 (83%) of the 122 cases and were discovered during a routine microscopical examination of a macroscopically normal myocardium in the other 21 (17%). (The microscopical examination was usually made on parts of the anterior wall of the left ventricle.)
The 101 cases with macroscopical metastases comprised 44 (44%) with solitary and 57 (56%) with multiple foci. The locations of the solitary metastases are shown in Table II . The multiple metastases were present in a large number of different sites. The left heart was involved in 79 per cent and the right in 56 per cent.
The necropsy findings are compared in There was a large proportion of elderly people among the present cases and consequently arteriosclerotic changes may have complicated the assessment of the curves. If, however, we exclude the 10 cases in which infarction or severe coronary sclerosis was found at necropsy, the electrocardiographic assessments for the other 27 cases showed "no suspicion" in 59 per cent, "slight suspicion" in 22 per cent, and "strong suspicion" in-19 per cent, which is the same distribution as in Table III. There were 5 cases in which no coronary sclerosis could be demonstrated at necropsy, and in 2 of these metastases were suspected from the cardiogram.
The electrocardiographic assessments are compared with micro-and macroscopical metastases in Table IV . As indicated in Table III , the diagnostic accuracy of these assessments was no higher in cases with pericardial metastases than it was in pure myocardial metastasis. The difficulties in diagnosing involvement of the pericardium are illustrated by Fig. 1 , which shows the cardiogram 14 days before death in a patient in whom multiple macroscopical metastases were found at necropsy in the pericardium which contained 250 ml. fluid. Fig. 2 shows another electrocardiogram taken one day before death. The patient was a cachectic man, though without cardiac failure, and no involvement of the pericardium was found at necropsy. There was severe coronary sclerosis with apical infarction. Multiple macroscopical metastases in the posterior wall from a primary hepatic carcinoma may explain the QRS changes in leads II and III. Fig. 3 shows the cardiogram of a 42-year-old woman, recorded less than one month before death. The abnormal atrial activation, indicating an ectopic atrial focus, and the ST-T abnormalities with T wave inversion especially pronounced in V3-5, were considered to indicate, in this relatively young woman, the strong suspicion of metastatic involvement of the myocardium. The necropsy revealed thyroid (Fig. 4) (Morehead, 1965; Rabenko and Wanke, 1965) . Willis (1952) considers that this is misleading and is due to "inaccurate use of the word 'metastasis', this term often having been employed to include all forms of secondary neoplastic disease of the heart, including intracardiac invasion via the veins, a condition which is more frequent in the right chambers than in the left". He considers that all parts of the myocardium are equivalent from the point of view of metastasis, and argues that the larger mass of musculature in the left heart is responsible for his finding of a higher percentage of metastases on this side. This opinion has also been put forward by Walther (1948) . The left heart clearly predominated in the present series, too, in cases with macroscopical involvement of the myocardium. The distribution of the cases with unilateral involvement is shown in Table VII . It will be seen that the present figure lies between those reported by Walther (1948) and Willis (1960) . Their series, particularly Willis's, were considerably smaller, and it is probably true to say that in twothirds of cases with unilateral metastases it is the left heart that is involved.
The present results suggest that the myocardial location of metastases can be ascribed to the relative size of the blood flow and the muscle mass in the two halves of the heart. This seems to hold true only when comparing different parts of the same organ. The proportion of the total blood flow passing through different organs is, however, not correlated with the frequency of metastases. The kidneys, receiving approximately 20-25 per cent of the systemic blood flow, show 9 per cent metastases from all metastasizing cancers, compared to the frequency 19 per cent found in the adrenals.
The myocardial metastases were found among tumours with blood-borne metastases to numerous organs (cf. the right-hand column in Table I ; the few exceptions concern tumours represented by only a few cases and may be due to chance). It is thus probable that myocardial metastases occur at a late stage in the disease. There is no relation, on the other hand, between the tendency of different tumours to metastasize at all and to do so in the heart (Table I, column 4). Whereas 80 per cent of the tumours in the pancreas, heart, stomach, gallbladder, and ovaries had metastasized, less than 5 per cent had done so to the myocardium. In the upper half of the table, however, there are several tumours with a lower tendency to metastasize but a higher frequency of myocardial metastases.
The in vivo diagnosis of myocardial metastases was the subject of a good deal of research in the nineteen-thirties (Schnitker and Bailey, 1937 Queckenstedt (1956) suggested, for instance, that the ST-T abnormalities typical of recent infarction are caused by inflammatory reaction around the metastasis which itself is electrically silent, thereby producing the QRS abnormalities seen in myocardial infarction. Gassman, Meadows, and Baker (1955) , on the other hand, argue that the picture can arise by the metastases disturbing the coronary circulation and thereby actually eliciting a secondary infarction. In a review of the problem, Strik, Polzien, and Maiwald (1966) state that metastasis should be suspected in cases of persistent electrocardiographic abnormalities resembling infarction, as well as in cases in which the infarction pattern lacks the reciprocal S-T depressions.
It has also been noted that metastases in the myocardium elicit various rhythm disturbances (Queckenstedt, 1956; Drouin et al., 1957; Cupp, Woolvin, and Immon, 1958) . It has further been pointed out that metastasis to the myocardium quite frequently involves the pericardium as well (Kruml and Widimsky, 1959) 
